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w m m 

Hr-fc»0S:1&^i:i-5«^^ttx lac. trp N tac x gal, ara^O 

i:i^t5^ryt77-^T7©RNA^y * 7— eteWBSfiS^n*— 
* — &jftJJBLfcp ET-^fA (No v a g e n) tt9S&) 

— 7Vl" Hr-f *U*ra.7~ ^toi^- (J . Mol. Biol.), 
^I8 9t, SfSll3~13 0K (1986) „ > (Gene) , i5 6t, 
ftl 2 5~1 3 5K (1 9 8 7) gtflg) as&5„ pET-^fAO^ T 7 
RNA#5 ^ 7^*W6Irtt*l!l$t, I©T7RNAjKy^7-^J:t) 
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< ori><E>7tf ]) ^rf=f- YXXt. << As— v 5 a i^T^ ^feltfe !) 7 A-7* W 

^m.m (2o~3ot) -ctf 1 tmimm&w<D&&&&Mtoirz>zb&tot>ti 

mirtctbkm®\£frX^Z> 0 r<£<fc5^ :/^A- v>3 Vtf?x>f t ^sies 
(l0f£J6Ui) KSllP (lO^i) Kftttbti. im^iesitm c 

spA, CspB, CspG, RX*C s dA*Wlf?>H5 jrjV 
rf /^f!)tPi?- (J. Bactriol. ) , ^178|, H4919 
-4 9 2 51 (1 9 9 6) , ^ /^rUtdv?- (J. Ba 

ctriol. ),|17 8m. ^2 994~2 99 7I (1996) #f&) „ 
tpX-fcC s pA (BMI9 0/0 9 4 4 7^V7Vy fi. 3 7t 

1 0X>^<DM&is7 h(Dl. 5 B*raflH£*<B*&*l*^B#«eK<0 1 3 % 

— a-:/ ^j.^v'— X if USA (Proc. Natl. Ac 

ad. Sci. USA) , I87t, ^28 3-2 871 (1 9 9 0) # 
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(1) c s pAt^f,^$tlfci|R^/imRNA^M^t5C s p 
ASef5r = ^KtTV^v^ J;0^#ftHtt, C s p Ag&H<ON*a« 

10 <0W?#tfjtetttetffc*t« (S^-^ ^ ^fPtai?- (J. Ba 

ctriol. ),I17 8^. I4919-4 9 2 5I (1996) N ffl$h& 
HS^9 8/2 7 2 2 O^^Wjy b#$U , i«iLACE (low 
temperature-dependent antibiotic effect of truncated cspA expression) 

15 (2) c s p Ai£^oM#r=i K^*»e> l 2ittT8E©teBte«:* l 5i£bga>£> 

t£Z>?V^^ hV— J»i£yt^ (downstream box) irn^fcfftSIEWfc >9 . ®M 

(3) c s pAl^mRNA^I3M^biS^=< K^*W*>* 1591 
5' #NRm«4e». CspA^W^LT, 3 7t"?llAOs fifi 
20 ^#TT*f*IE^#Sr#^TV>5o 

#{-±IB (1) <Z>91#»«:x c s pAit^^JfflbTS6<J<DS&K^^^#m 

^mtt^b^hZZLbfrtohfrX^Z {Mz-tt. *i#fF!5 6 54 l6 9^ 
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*—(D&&i>m&-t>tix^z (mm^mm9 9/2711 7t^w 

5 ggjo50ll^£*bTV^ o 



-r 5 <t 5 zmx znti o-e$> 5 r t t -r z> 0 

^l5«Ic s pAit^l'^SS-^S 9 3 — 5 9 gfcttStSlWltfW 
*-«:Wl/rvvCfcJ;V\ r©i9^^-©5' ^HMRMeotiH^ftiifeftl 
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(2) #bttfc^^^^it«1-5Xm> 

^2^wm*3v>T^ is (3) tm^hi,<fit<Dm^vi^r— ? 

^WiMWfciSJvvr fctt&Ife (dnax«rna) ±(Dhz>ffim&t%-f 0 

*fc. *W»*^IE«t© ^mRNA© 5 ' #$8IRiiH*§5j £f3u DNA^b©^ 
HJ;oTM$tl5mRNA©H> Z<D5' fl!U-#£U £>o® &®&=i>- K 
L-CV^Vvfl*l!t£^9o ^^^!Na#^*5V^T^^^ T5' "UTR (5' 
-Untranlated Region) j £fB^1"5 £ tf*fc5„ &:fb\ W-WrfefcVMBt) 5 ' 
-UTR«*:J3§®c spAl^mRNA, fcSV^f:£i;ft2) 5 &i£c5;i'L7h't>£)<£> 

5' &mmm&*is~ro 

*»W^ieffi$*t5> 3-/UKV3 , 7^10SmRNAO5' -UTRSr^- 
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spB, cspG, cs dA§) fcteZ(Dm%L& ! ftWlW)lZ-n J M£tlX&*) [J. 
Bactriol. , 117 8#, |491 9~4 9 2 51 (1 9 96) % J. Bactriol. N 
^17 8^, i2994~29 9 7l (1 9 9 6) ] „ Z.tlb<D3&fc*frbfc^ 

U a>o2J^Ji<D;*^A«^£7«L?5 5' ^if?H«c^iOTt5r 
3„ 

5' -UTR*r = — Ki-S««'«rftffl"*-<5-i:* J 'Ci?S36^ ^IfcspA 
Jt^*5l5<Dt>^* s »jS^ffl"e#So «fc s p Ait^^Sga^JfiG e 
n B a n k jt^X-^^—^t-^te^M 3 0 1 3 9 t LT» 

9/2 7 11 7^^7Vy M£|B*i£*Lfc:/7 * 5 KpMMO 4 7, pMMO 
4 8^{&f££*Wtc s p A3«S?-I&3fe5' -UTR^n- RtSIWHyBt 
5ri^f#<5o ±|B^7^5 KpMMO 4 8(C^^^Xfc^:S@c s p Aitfc 
^^^5' -UTR4:3-K-t-5«B^^LSia^J«r@a^J##5^i-„ S^SB 

^ijf*> *mmMm\z.%>\,^xtizm£tix^z>7 i 7x$ Kpco i d0 8NC2^ 
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*J!§0 c s p Aft£HF>& 3fctf> 5 * -UTRI4, ia^J^^iB^J## 1 I-** £ ft£ 
JfclSBW WSV^ ItlSt 5 8 4 ~ 5 9 3 , 5 9 8 ~ 6 0 8 (D^LX^tfl^fl 

5 9 3-5 9 8) . ^b<{i^m^A$*^fc5 , -UTR^*5»t*«WB«*^ 
— pCold08s2, pCold08sl2. pCold08s32 

^^-^*tt5 5' -uTR^sia^"JSr^ ; ettia^j*^>iB^j#^2. 3, 

±12tf\ #3gi^K<}:>?f£§Si£*i2u J^mv&ffi&mffiisfitz. 5 ' -UTR 

tttf8*m£fc£* 5' -UTR^3-Kt5DNA|IOV^ *rfc:=i 
-K£*t*mRNA#^^*-&*3i&«3£U ^-MWfcttSi-a b^mtS 
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mm,<D5' -uTRrtu ifzmo^t yc^xyirfv*— t gittse 

®6 Mattel* ^^"o^— * — „ MZ-ttc spA, cspB N cspG N cs 

tf<fcV\, *J|§®;&^g±£ LTTBV^feftSate-fcltt, lac. t r p x t a C> g 
a K a r a ^©:/n^--*~£M£flH-£ r 5„ 

1 a c^^W-^— l^L-Cfi 1 a c I q LTVvC t> iV\ 

1 6 SU#y-^RNA©l 4 6 7-1 48 1 GXfcitlCT^^* V* MJ — 
Atf^^iSW^&b (Th e EMBO Journal, Il5#, 16 
65-6 741 (1996) ) N ^(Dm^ltM^m^^i-^^l^^i' 
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xhz>„ BwaaK&a-K-rsifcer-wu mm&m^^^^^^^^ 

i s-Tag) ty-S - b7^7i7-^ (GST) 3|;WJ^& 
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hV— T. T^Tx-f* (T. Maniatis ) £>8bSx ^1^3.7— ^n — 

=.^? \T 7#7h^ -r=a.T/l^|2jR (Molecular Cloning : A 
Laboratory Manual 2nd ed. ) fcflBttO^fefc £ ofc„ BE J-, i^T(^t^7^ 
* K©#jg^W:s WKlBfcOfcV^IR <9 J M 1 0 9 %m3ib U 5 0 ve / 

mlOT^fv-y V&-£ipLB*gifc (hy^hV 1%. PH**** 0. 5%, N 
aCl 0. 5%, pH7. 0) tb 5 V ^ttWIEffiP*^ 1 . 5%O^^PXL@-fb 

#%0«J 7 , 7^^KpCold0 8NC2©ii 

SB£&Mffi9 9/2 7 1 1 7fAV71/y b<E>SE*M-S-?** Escherichia 
coli JM109/pMM047 (FERM BP-6523) (1 9 9 7^) 1 0J3 3 1 0 

0)§c*te 0)^0 *o^io < mm ith#«!i 6 (g&<g#^ 3 0 

l€) \ZLffl$£int£77X% KpMMO 4 7&ttimWmk UpCo l d 0 8NC 
2 SrflltSUfc. 7"7^n'pCol d0 8Nc2|i > ±flMW«fc 1 a c ~7 

n*- 2fc^$*Ut*J3§Sc s pAjHE^fc*5' -UTR, -r/U^n— 
s^lM' h^-r-ST^*? KTNfc*. Kfix 1 a c lit 

i 6 s y ^y-7/uRNAtf(^t57yfy!?>^ h y -Aga 

HiifetfiJ 1 P Cold08s2^ *-<^#|^&.tf®S jOgm*<Z>tfef* 
(1) ^7^^ K^^-pC o 1 d 0 8 s 2<7>fll^ 
TlEO^m^V\ ##^J11E«0^7^^ KpCo 1 d 0 8NC205' -U 

7*7^^ KpCo 1 d 0 8 NC 2 Sr^St IT, •^^7-Y^-Sp 2 0FM 
Zfy^-^—C SPterR C^^M S p 2 0 F&tf C SPter R<7)^Sia 
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m^tn^fy^m^WM^Q. 7KtjH-) £/BVvtPCR£fT&ofc„ 5 0 
ngtf)pCold08NC2, 5/zltf>Ex TaqiHE 8*i l^dNTP 

W&W, 5pmol©/7^v-Sp2 0, 5pmol^7^f^CSPte 
rR, 0. 5 ix I <DT akara ExTaq % 7 *#M) SrflBXLx 

S$®7K^BX.T^4«:5 Oji 1 t Lfc„ r <£>KJ£?&KoVn-C 9 l^W (M 

*£3% (w/v) ffiil!j^T^t3-^m^lbSr : fT^ofcm> #J300bptf>ii 

p 2 OR&t^^-f-^— Nh e F 2 S p 2 OR 

RXfN h e F 2 OltSia^J Sr ^fh^i^m<OWM^% 8 , 9 iC^-f) «r/B V ^ 
pCo 1 d 0 8 LfcPCRSrlW^afcffr-CfTfcofc. rroPCRSM 

<£*3:3% (w/v) fSiUl^r^D-^m^ife^tT^ofc^ &J150bptf> 

SNi Ufc 0 

^<D£o\Z\sXnbfrtz.mmftP\SCbSN<D%:tl : e]ril n l £5ju l ©Ex 

T a q^»f^ 5 n 1 <7) d NT P fc^X., ffim&&1XIZ-X±m& 50/il 

irbfc tO«9 4t, 10#TOJP»U 6 0#ma»ttT3 7 , C*"e?fr*PU * 
^,1:3 7^15^11^ ::C0. 5/ilWTakara Ex Ta 

q Sr^T, 7 2 'C'C 3 #F»$i Ufc„ 

r 9 fCffe^lfcrai^MnS pmo 1 ^-f^-Nh e F2, /7 
^•r-CSPterR, 5H»Ex TaqifE 5 *z 1<E> d N T P 

5 5t, l^W, 7 Z^lt-f^tSSOt'f^^P 
CRfcHifcLfCo r©PCRTO^M3% (w/v) {ggfe^T^fn-^-em 
StfMftLfcSU ^J4 0 0 b p^igi|iDNA^tf£y^J;i9]jt£!iU rfrtSr 5 m 1 
^mTk^^b, S p20-li Lfc„ 

S p 2 0 - 1 Srfjiijpggf HtN h e K EcoRI (i: t>ic^^7^^±^) "C 
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ttjmiSibfCo r(^^DNA»rjti:Nh e l£.t*Ec oR I TlBffc Lfc p C o 1 
d0 8^U DNA^^Va^yh {# % 7 *tiM) fc^Til 

S^Lfco -e<z>^ ^^y-vgy^Mv^il JMl 0 9M^U 

n^- KSrWKU DNAV-^i^Srfr4v\ EKPCRt 
^ri 5 i^ A ^titzV^y ^ 5 K*r5W*U -H^pC o 1 d 0 8 s 2 bfc e i 
WpCold08s2li, P Cold08NC2©5'-UTR <BBffl$t<DWBffl 
$-J§-5. 1 a c^U— ^- t f<^^^^<Sr+ 1 i: bfi) ©+120-+12 
l»5'-GAGCGGATAACAATTTCACA-3'(DlilE5lj (jE 

c s p Ai£^tf)j&gf23Wl£&#-5§-5 9 7~5 9 8 . p C o 1 

d 0 8 s 2{^W$tfCV>5 5 , -UTRO^£IE^J<l:ia^J#-^2^-ro 
(2) I6f^/7^5K©«i 

(2) — 1 Zfy^^ — P C o 1 d 0 8 s 2-GFP©ii 

Hr V s s9 ? ? G F P S &SC Sr =» - Ki"S AfifTFSrTEoiftf^fc UfcJft 5 o 
TpCold0 8s2»M, 77^U*pQBI63 (^^7^^± 
S) ^^MirLT. ^^^^GFP-FM^^v-GFP-R (7*7 

-v — G F P - FRTfG F P - R<Dm.Mmm&*fl>^tlW&\&<D&&\&%r 1 1 „ 
12(Ort) ^fflV^TPCRSrfr^ofeo 5 0 n gOpQB I 6 3 N 5<ilOE 
x TaqMtK^ 8^ KDdNTP^ Wil5 pmo 1 ©/7^fv- 
G F P — F> 7 1 7-<-7"-GFP-R, 0. 5 /z 1 <DT akara Ex Taq 

^ov>T9 4 < C x l^M, 5 5*0, 1#KU 7 2U l #W«r l ^/viri" 
5 3 0 1M P C R SrHJfe Lfc„ :©PCR KJS3R«0>S£?*£*«r 3 % 

(w/v) {&gbkT;*fci— *mm&»)£fT&ofc^ > $J 7 0 0 b p <DG F Pitfe 
^^tflii|ilDNA»f>i- : Sr^J:t)^U m^r5/z 1 <D^@7K^^bfc 0 
i(Z)DNAi^EcoRIiXbaI * 7 T2fi?HfbU 
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Ec oR I&tfXb a I "CAUt bfc p C o 1 d 0 8 s 2*m&\^, DNA7-Y^ 
>-R^«:fflVNT7C/im JM1 0 9^MU ^©M^^ry^i/V 

51^ U iMpCo 1 d08s2-GFPi^Uc, »IT5' 
UTR'MPifAgBaW^p C o 1 d O 8NC2fclGFPitfe J P&"£ifif*6DN 
AmK%B.fr&&P Co 1 d08-GFPi Lfc 0 
(2) -2 TT 0 ^*^ K^^-pCo 1 dO 8 s 2-H2 9 6©ii 
y ^7*D^^f^S^^!J ^^7KiJ^<^KT*fc'5H2 9 677^V 
£fC£r=i- K-rS!t^Srs TIB^tftft^* 5pCold08s2 \zM&>L 
A/fc„ 

*ffl#f^5 1 9 8 4 2 3^|Em<^^7^^ KpCHl 0 2§rMi: tT, 
^7°7^-7-H2 9 6-FXOt7 , 7'f-7-H2 9 6-R (7'7^-7-H2 9 6 

- f &tm 2 9 6 - r ^^£iB^JSr^n j enE^J«oga^j#-^ 1 3 s hi:* 

i") SrfflVvCPCRSrfT&ofco 5 0 n gOp CH 1 0 2 % 5 /z 1 ©E x Ta 
q««»U 8^ lWdNTPl^E ^ J ?tl5pmol©7'7'f^-H2 9 6 
— F % 7°7'fv-H2 9 6 — R N 0. 5m 1 <£>T akara Ex Taq 

^®7KSrAP^X^*<lr5 0> 1 t UfCo r.OR|^^oV^9 4 < C, 1 5H«L 
5 5X\ 7 2t, l^lt>fi5'^i:t53 0t'i'^WPCR?:i 

Jfcbfco r©PCRgfS^M3% (w/v) {gjgfe&Ttfn — *®^&tb£rfr 
U^tzM, mi k b P (OJii|iiDNA»fK-Sry^J:t)*SiSlb, raxSrS /i 

TKl-^bfCo ^ODNA^EcoRI^BamHI # ^Ifcftl) 

ttW*iS5{bfe„ miSlLfcH 2 9 6it^^tPDNA»r>T-i: E c o R I &T>*B a 
mH ITllftLfcpCo 1 d 0 8 s 2*»^U DNA^^^-Vay*? f 

TTCfli® JM1 0 9«rJ^IMElftU *«)^WB»fr«rr>trvy >^trLB^ 
^tgife-tT^W £it:fc„ H^tlfc^a^^^^? KtrlWU DN Av" 
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pCo 1 d08 s 2-H2 9 6 Lfc 0 £fc N l^il^ IT 5 -UT R~><D 

#ASB^J^>^V>pCo 1 d O 8NC 2KH2 9 6itte^£^t^^DNAJ8rJt£ 
Jjfi^&^p C o 1 d 0 8-H2 9 6 t Ufc 0 
5 (2) -3 7*7^U^^-pCold08s2-lac©ii 

Q-JJy* h^-if ( 1 a c Z) atfi^FSr^tf^^? KpKMO 0 5(1 
9 8 3¥x 3— fTlJy*^ y^^^^mf. #±jEHfi^i*> ^*^<y^ 

^k^Wv'gy i?—^ x^^^^y^a^ il5~3 

21) SrBamHI, Sa 1 I Timtffc, 1% (w/v) 

10 (S»^T^fp-^«St*ttS:ff*v\ 1 a c ZJte^Sr^tfDNAWf^Sr^J: 
^mmtTwttSr5/z l©«cHfricWR»Lfc. i©»«DNAUrfriBamHI 
S^Sa 1 I-CifbtfcpCo 1 dO 8 s 2«rSft*U DNA7^^Vh^ 

0 m 1 »T^HiJMl 0 9S:^K^mu, -tw^ffteiftflcSrT^f^y 

S^U ^t^SrpCo 1 d 0 8 s 2- 1 a c Lfc„ £fc N ITOfcUCS' 

-UTR— ^>#AlS^J<O^V>p C o 1 d08NC2lCl a c Zitfc^$r£iFlti|>I 
DNA»fK-trm^^P C old08-lac£ Ufc„ 

20 (3) &m.A<DWM 

(3)-l pCold08s 2-GFP, pC o 1 d 0 8 s 2-H2 9 6 £r£! 

mmmi- (2) -l&t* (2) -2-e^bfcpco 1 dos 8 2-gfp, 

pC o 1 d 0 8 s 2-H2 9 6 RXfitmMM t UpCo 1 d 08-GFP, p 
25 Cold08-H2 9 6l:ffiV^ «IBL2 1 (/^lyftl) WCL 

8 3 [S?*~JvU /^fUto^ (J. Bactriol. )»tS 

1 8 f&9 0-9 51 (1 9 98)] fc^fCfe&Lfc »&n^»lB*fr 
ZttlfrtlS 0 n g/m 1 (DT^fv-U ^£r£tf 2. 5ml ©LB»^SU 
3 7 •C'C— Sfe^ £ 5 Ufc„ r <Z>i§3gi£&-t*veiX 3 m 1 1 % 



WO 2004/053126 PCT/JP2003/0 15835 

15 

(v/v) -fo*t@bT3 7X:xmt pig^U »5OD6 0 0nm=0. 2 
WiLfcBW*-C, i^i&^&l S'CKTtfTl 5^»fiLfc, 

lmMI^SiplH PTGm 1 5m*>2 4Hffl 

^i:9*&#bfc 0 M£ (OD6 0 0nm) SrSIJtLfcSL 2 m 1 &4>tf 

lOO/i l^MM (5 OmM p 

H7. 5, 15 0mMi|fttH!>^) fc»»L./t. HiIlE<^?S^P>^W UT 

3 . 7 5 x i o 6 i^iMi^stsw^^^n i o % s d s # y 
r?y^T% YmMfamz-fe u «cbb ^ y y r ^ h ^/v— ) 

£^fc^lfc£>-Ctf# 2 «fc#|slAtfc) KtEofc) „ r©»OV^Tota 
1 Lab ver. 1. 11 (Nonlinear Dynamics 
KXZmWMtit&ft^ GFP, H2 9 6 j eil j etl«i^itfc. 
^J;!)#Wm pCo 1 dO 8 s 2-GFP. p C o 1 d 0 8 s 2 -H 2 9 6 

^t^iii^^^ia wii5'uTR-©#A© 

^V^pCo 1 d 0 8-GF P, P Cold08-H29 6 <D h<Dfctt-tZ>i£^b 



si 







mm 




pCold08s2 — GF P 


B L 2 1 


i. 


5te 


CL 8 3 


2. 


OfS 


p C o 1 d 0 8 s 2 — H 2 9 6 


B L 2 1 


1. 


5<g 


C L 8 3 


1 . 


5{g 



*»ISffifJ|5 : Bi^^f^m^b^W^^SpC o 1 d 0 8 s 2*n — 
(£>389i.4/p C o 1 d 0 8 ^ n — l/fc<D&$L& 



Ul(^LfcJ:5^ SDST^y 9/i^7 5 K# ( 'i'flWr0>!&Jk 5'UTR 
K2 OSI^A^OpCo 1 d 0 8 s 2&^f ?—&m^XftM£tltc? * 
— vflcit, pCo 1 d 0 8 NC 2<7? 1 b<££r±[H]53g^ft£rWbTV^„ 
(3) -2 P Cold08s2-lac &fflV>fc3§^.*fNlfi 

HWJl- (2) -3-Cf^MLfcip Co 1 dO 8 s 2 - 1 a c RXfttfttZtm £ 
UCpCold08-lac ^V^T, *fl§®B L 2 1 StfC L 8 3 
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bfc„ '&t>tltz.tenm&fc* : tfr : etl5 0 dg/ml ©r^^D ^Sr£tf>2. 
5ml©LBWilU 3 l&ig£ ?Jg#Lf::„ Z.^mW.^tM 

Jl3ml (v/v) -fofit0U-C3 7^^^ 5««U »ft 

)J5OD600nm=0. 2 \zM LfcH#j£-?— ^ U ^ bfc^, i^iiSIr 
1 Stl^Wtl 5#fW4&iaLfc„ tOf, «^ISlmM^5J:5tIPTG 

y-^tT. J. H. 5 9- (J- H. Miller)*. ^**^y 

^-1/^^.9- ^**9>f H3 5 2 — 3 5 5Kte!B*W>^fe'T?0 - 



^2 fl-#9^ H^-; ggHj (f^y h) 



^9*5 K 








Mi2 4« 


pCold08-lac 


BL21 


10110 


49510 


85550 




CL83 


6971 


28514 


31504 


pCold08s2-lac 


BL21 


9151 


66314 


119770 




CL83 


5172 


56028 


72459 



^2l^Lfc«t5tC s ^2 4^^^*3V^Ts 5'UTR|C2 0tS^A 
^fifopC old0 8s2-lac Sr««H-5^K«g*^W:, p C o 1 d 0 8 - 
1 a c^fS^WOl. 4<g BL2 1) „ 2. 3^ : CL8 

3) <£>0-#9* h^y-^t^^UTV^c, 

H*£0iJ 2 P Cold08sl2 % pCold08s3 2^ * — £>1ft^&t>' 

(1) ^9^5 W^pCo 1 d 08 s 1 2^<? ?—(Dffl^ 
Zf7^~?—S p 2 0 FRt^9-f^— CS P t e r Rl^tT, Zfjj'*— S 
pl2F, ^9^"^— S p 1 2 R (^9^-^— S p 1 2 F&t/S p 1 2ROIS 
gE^J£^ft^fti2^molfi^J#^l 5, I6(^t) Sr-ttL-enftffl Lfcflfcfis 
_hiEtf>HJfc0iJ 1 - ( 1 ) <^5^f^^^V^. ##01J 1 ffi*W>^9 ^U'pColdO 
8NC205' -UTRS:3-Kt5i^l 2 j&g^A^Ma^A^ttfc^ 
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9*^h\ pCold08sl2^iitfc o 

r^pCo 1 d0 8 s 1 2(2, pCold08Nc 2(05'-UTR (ffi^m 
<D+ 1 2 0~+ 1 2 1«5*-ATGTTTTGTAGA- 

3' (K^iJI&-^i 7) <zx&g@BW#A£*vriN5o P cold08sl2l:^ 
W£*tTV^5 S'-UTR^glE^Jfcgfi^WI-S ^i" 0 

(2) ^7*5 K^^-pCo 1 d 0 8 s 3 2^* — <Dm%k 
ZfyJ-^-S p 2 0 FRt;/7^-7-S P 2 0 RUUtotT, ~774 ^—S p 3 

2F, S p 3 2R (^7^-7-Sp 3 2FM p 3 2RO^figB^J 

(ommmi- (D ^n^ww^^-f^^x kpcohosn 

C2©5' -UTR^ = -Kt5W:3 2^SO^A^m^A$ttfc^7^ 
^ b\ P Cold08s32 £rfllig L-fc 
IC3pCold08s32ll pCold08Nc 2<£>5'-UTR (WM%i 

Oia^lJ#-^5) (D+120 1-12 l©iC5'-ATGTTTTGTAGAT 

T TGAAAG AGT AG ATT AGTA — 3' (iE^lJ#-^2 O) O^gifiW 
}fA£*VCVN5 0 pCo 1 d 0 8 s 3 2 l£-&W3ih/CV>5 5'-UTRro)fiSK 

(3) ^"7^5 K^^-pC o 1 d 0 8 s 1 2 -H2 96, pCold08s 
3 2-H2 9 6©ii 

3Hi£0iJ 1 - (2) - 1 fc!E*W>»ff*fc«fc ^ H2 9 6 jH£^£r-£tp£) 1 k b p 
ODNAWf>t-Sr^i!ibTE coRIt B a mH I T2MMfcU 1 %{&iU!;kT;tf 

BamHItifbtfcpCo 1 d08 s 1 2$fcttpCo 1 d08 s 3 2 «rJS^ 

7^y-i/ 3 ^S/&i&£:^-C;*:/l§® J M l 0 9 U *0>?I2WE8M* 

*5K«rSW*U DNAV- ^^^«rtt*V\ iEL< P C Rlfe^jf AStifc. 
7*7*5; K«r»&U wti^^tLftipCo 1 dO 8 s 1 2-H2 9 6. pC 
o 1 d 0 8 s 3 2 — H 2 9 6 b-fo& Ufc„ 
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(4) pCo 1 d O 8 s 1 2-H2 9 6. p C o 1 d 0 8 s 3 2 -H 2 9 6 

(3) -e^bfcpCo Id08sl2-H296, P Cold08s32- 
H2 9 6RUtt%lMffit ItpCo 1 d 0 8 -H 2 9 6 SrfflV^T, «IBL2 
lRtfC L 8 3 «r?B»|gJfcUX:. ntbtltil&W&&ft* : tfr s eftS 0 ^ g/m 1 
<DTls*S'Vl'ir£tt2. 5m 1 £>LBigifcfc:gHiU 3 7^-^^ 
LfCo Z.<ommm**:tl^flZm 1 <D|^Cl#ifi^ 1% (v/v) fotItT3 
T'C-e^i: 5%£U WOD6 0 0nm=0. 2 l^LfcBt^tN tg^lfi^ 
&1 5tl:Tlftl 5#f!8{fcmLfc„ *:<D'&, MSlmMC/^i^t I PT 

»b*tfc««?R^oV>T, 2SJ6«i- (3) -i^ls^ol*^it)#*a^x.^ 
jei*5»t^H2 9 6<Z)|gm*^*U^:o r^ctUfWc, P Cold08 
s 1 2-H2 96, pCold08s32-H29 6 Z>&fr&X.&\Z X 

Z&m&W&^LMZ, A<Dt£\,^p C o 1 d08-H29 6Ot 









^3 








^± 




pCold08sl 2— H 2 9 6 


BL2 1 
CL 8 3 


1. 3f& 
1. 5fg 


pCold08s32— H296 


B L 2 1 
CL 8 3 


1. 4ffiP 
1. 8fg 



: mutf!W<0f£*a»kJ*ttt£*i<5 pcoidossi 2*fc«p 

C o 1 d s 3 2 ^ o — ^#:©38^»/p C o 1 d 0 8 * n — ^W<D?mM 



sDS#y y/ur$ Ky/HWfolt** s'-utr^u, 3 2*&g 
5c m^?*-&m^z>~ti,z£*), BttosaKSrttJittteasas** 
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5 BM«7y-Wb 

SEQ ID NO: 2 : Modified 5' Untranslated Region of cspA Gene 
SEQ ID NO: 3 : Modified 5' Untranslated Region of cspA Gene 
SEQ ID NO: 4 : Modified. 5' Untranslated Region of cspA Gene 
SEQ ID NO: 5 : Modified 5' Untranslated Region of cspA Gene 

10 SEQ ID N0:6 : Synthetic Primer for PCR 

SEQ ID NO: 7 : Synthetic Primer for PCR 
SEQ ID NO: 8 : Synthetic Primer for PCR 
SEQ ID N0:9 : Synthetic Primer for PCR 

SEQ ID NO: 10 : Synthetic Nucleotide inserted into 5' Untranslated Region 
15 of cspA Gene 

SEQ ID NO: 11 : Synthetic Primer for PCR 

SEQ ID NO: 12 : Synthetic Primer for PCR 

SEQ ID NO: 13 : Synthetic Primer for PCR 

SEQ ID NO: 14 : Synthetic Primer for PCR 
20 SEQ ID NO: 15 : Synthetic Primer for PCR 

SEQ ID NO: 16 : Synthetic Primer for PCR 

SEQ ID NO: 17 : Synthetic Nucleotide inserted into 5' Untranslated Region 
of cspA Gene 

SEQ ID NO: 18 : Synthetic Primer for PCR 
25 SEQ ID NO: 19 : Synthetic Primer for PCR 

SEQ ID NO: 20 : Synthetic Nucleotide inserted into 5' Untranslated Region 
of cspA Gene 
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§s # <d m m 

o 

3 . 1 5 9 3 ~ 5 9 8 |c4B£-*-*MtK:SJl*S 

^A^ftTV^SftjfcJg 1 %1t\~t2^SM.(0^<9 9— 0 

m i ~ 3 v ^fti^ 1 JS^I2«<£>^ * — „ 
Jg 1 ~ 5 V ^ ft** 1 ^.Ks5M(0^<9 9 — 0 

NA©7yfy!>^ h })~&tfy9xmp\kmffi&&&-rz>iM.Mm&mvx 

V > 5 1 ~ 6 V vf *l2>> 1 3U;:1E*tG>^ 9 — o 

( 1 ) ilftSeftS:^- K-rSit^SriSiaiiA/fcit^JS l ~ 8 V^i* thfr l JSKfE 

(2) #e,ix^Hte*ft:sr#«rrsim, 

io. o) tm^h\^<^(Dm^zfu^ 9—&mm-rz>^ t*mm. 
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SEQUENCE LISTING 
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<110> TAKARA BIO INC. 

<120> Cold-inducible expression vector 

<130> 664200 

<150> JP 2002-359956 
<151> 2002-12-11 

<160> 20 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 1209 
<212> DNA 

<2l3>Escherichia coli 
<400> 1 

aagcttcgat gcaattcacg atcccgcagt gtgatttgag gagttttcaa tggaatataa 60 
agatccaatg catgagctgt tgagcagcct ggaacagatt gtttttaaag atgaaacgca 120 
gaaaattacc ctgacgcaca gaacaacgtc ctgtaccgaa attgagcagt tacgaaaagg 180 
gacaggatta aaaatcgatg atttcgcccg ggttttgggc gtatcagtcg ccatggtaaa 240 
ggaatgggaa tccagacgcg tgaagccttc aagtgccgaa ctaaaattga tgcgtttgat 300 
tcaagccaac ccggcattaa gtaagcagtt gatggaatag acttttatcc actttattgc 360 
tgtttacggt cctgatgaca ggaccgtttt ccaaccgatt aatcataaat atgaaaaata 420 
attgttgcat cacccgccaa tgcgtggctt aatgcacatc aacggtttga cgtacagacc 480 
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attaaagcag tgtagtaagg caagtccctt 
cacattcctt taacgcttca aaatctgtaa 
attattaaag gtaatacact atgtccggta 
ctgacaaagg cttcggcttc atcactcctg 
tctctgctat ccagaacgat ggttacaaat 
ccatcgaaag cggcgctaaa ggcccggcag 
ttaaaagcac agaatctaag atccctgcca 
gaaataaata atcgatcgcg taataaaatc 
gtgcaatgag aatgcgcaac gccgtaagta 
tactctttca atttgcaggc taaaaacgcc 
aattcacaca gtgaatctct tatcatccag 
attaaagaaa gtaatctata tttctgcgca 
tactgcacc 
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caagagttat cgttgatacc cctcgtagtg 540 
agcacgccat atcgccgaaa ggcacactta 600 
aaatgactgg tatcgtaaaa tggttcaacg 660 
acgatggctc taaagatgtg ttcgtacact 720 
ctctggacga aggtcagaaa gtgtccttca 780 
ctggtaacgt aaccagcctg taatctctgc 840 
tttggcgggg atttttttat ttgttttcag 900 
tattattatt tttgtgaaga ataaatttgg 960 
aggcgggaat aatttcccgc cgaagactct 1020 
gccagctcat aactctcctg tttaatatgc 1080 
gtgaaaaata aaagcgtgaa acaaatcact 1140 
ttccagctct gtgttgattt cacgagtatg 1200 

1209 



<210> 2 
<211> 164 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Modified 5' Untranslated Region of cspA Gene 
<400> 2 

aaattgtgag cggataacaa tttgatgtgc tagcgcatat ccagtgtagt aaggcaagtc 60 
ccttcaagag cctttaacgc ttcaaaatct gtaaagcacg ccatatcgcc gaaaggcaca 120 
cgagcggata acaatttcac attaattatt aaaggtaata cacc 164 
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<210> 3 
<211> 156 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Modified 5' Untranslated Region of cspA Gene 
<400> 3 

aaattgtgag cggataacaa tttgatgtgc tagcgcatat ccagtgtagt aaggcaagtc 60 
ccttcaagag cctttaacgc ttcaaaatct gtaaagcacg ccatatcgcc gaaaggcaca 120 
catgttttgt agattaatta ttaaaggtaa tacacc 156 

<210> 4 
<211> 176 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Modified 5' Untranslated Region of cspA Gene 
<400> 4 

aaattgtgag cggataacaa tttgatgtgc tagcgcatat ccagtgtagt aaggcaagtc 60 
ccttcaagag cctttaacgc ttcaaaatct gtaaagcacg ccatatcgcc gaaaggcaca 120 
catgttttgt agatttgaaa gagtagatta gtattaatta ttaaaggtaa tacacc 176 
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<210> 5 
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<211> 144 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Modified 5' Untranslated Region of cspA Gene 
<400> 5 

aaattgtgag cggataacaa tttgatgtgc tagcgcatat ccagtgtagt aaggcaagtc 60 
ccttcaagag cctttaacgc ttcaaaatct gtaaagcacg ccatatcgcc gaaaggcaca 120 
cttaattatt aaaggtaata cacc 144 

<210> 6 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Primer for PCR 
<400> 6 

gtgcggataa caatttcaca ttaattatta aaggtaatac 40 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Synthetic Primer for PCR 
<400> 7 

tgcgcattct cattgcaccc 

<210> 8 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Primer for PCR 
<400> 8 

tgtgaaattg ttatccgctc gtgtgccttt cggcgatatg 

<210> 9 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Primer for PCR 



<400> 9 
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gttttcccgc tagccaaatt gtgagcggat a 

<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Nucleotide inserted into 5' Untranslated Region of cspA 
Gene 

<400> 10 

gagcggataa caatttcaca 20 

<210> 11 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Primer for PCR 
<400> 11 

aagataacaa aggaattcga gtaaaggaga agaacttt 38 
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<210> 12 
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<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Primer for PCR 
<400> 12 

tctggacatt ctagattatt tgtatagttc atccatg 

<210> 13 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Primer for PCR 
<400> 13 

ccatccatgg aattcggcta ttcctgcacc aactga 

<210> 14 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
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<220> 
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<223> Synthetic Primer for PCR 
<400> 14 

gaaaacctag gatccttatg tggaaggaac atccaa 36 

<210> 15 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Primer for PCR 
<400> 15 

catatcgccg aaaggcacac atgttttgta gattaattat taaaggtaat ac 52 

<210> 16 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Primer for PCR 



<400> 16 

gtattacctt taataattaa tctacaaaac atgtgtgcct ttcggcgata tg 52 
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<210> 17 
<211> 12 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Nucleotide inserted into 5' Untranslated Region of cspA 
Gene 

<400> 17 

atgttttgta ga 12 

<210> 18 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Primer for PCR 
<400> 18 

atgttttgta gatttgaaag agtagattag tattaattat taaaggtaat ac 52 



<210> 19 
<211> 52 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Synthetic Primer for PCR 
<400> 19 

tactaatcta ctctttcaaa tctacaaaac atgtgtgcct ttcggcgata tg 



<210> 20 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic Nucleotide inserted into 5' Untranslated Region of cspA 
Gene 

<400> 20 

atgttttgta gatttgaaag agtagattag ta 32 
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